Key indicators: single-crystal X-ray study; T = 295 K; mean (C-C) = 0.003 Å; disorder in main residue; R factor = 0.047; wR factor = 0.123; data-to-parameter ratio = 17.8.
In the title compound, C 17 H 18 N 4 OS 2 , the 2-thienyl ring is disordered over two co-planar, opposite orientations in a 0.684 (2): 0.316 ratio. The 1,3,4-oxadiazole ring is almost coplanar with the attached 2-thienyl ring [dihedral angles of 5.34 (19) and 4.8 (5) for the major and minor components, respectively]. The relative disposition of the thione-and ring-S atoms is anti for the major orientation of the 2-thienyl residue. Overall, the shape of the molecule approximates the letter V. In the crystal, a three-dimensional architecture is consolidated by a combination of weak C-HÁ Á ÁS and C-HÁ Á Á contacts.
Related literature
For background to the biological properties of 1,3,4-oxadiazole derivatives, see: Al-Omar (2010) . For a related structure, see: El-Emam et al. (2012) Table 1 Hydrogen-bond geometry (Å , ).
Cg1 is the centroid of the O1,N1,N2,C5,C6 ring Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010).
The financial support of the Deanship of Scientific Research and the Research Center of the College of Pharmacy, King Saud University, is greatly appreciated. We also thank the Ministry of Higher Education (Malaysia) for funding structural studies through the High-Impact Research scheme (UM.C/HIR/MOHE/SC/03). In the crystal, C-H···S interactions combine with phenyl-C-H···π(thienyl), thienyl-C-H···π(phenyl) and piperazinyl-C-H···π(phenyl) contacts to consolidate a three-dimensional architecture, Table 1 and Fig. 2 .
3-[(4-Phenylpiperazin
Experimental 1-Phenylpiperazine (324 mg, 2 mmol) and 37% formaldehyde solution (0.5 ml) were added to a solution of 5-(thiophen-2-yl)-1,3,4-oxadiazole-2-thiol (369 mg, 2 mmol) in ethanol (8 ml), and the mixture was stirred at room temperature for 2 h and allowed to stand overnight. The precipitated crude product was filtered, washed with cold ethanol, dried, and 120.06, 123.67, 128.33, 129.14, 130.77, 130.98, 151 .26 (Ar-C & thiophene-C), 155.47 (C═ N), 177.76 (C═S).
Refinement
The H-atoms were placed in calculated positions [C-H = 0.93 to 0.97 Å, U iso (H) = 1.2U eq (C)] and were included in the refinement in the riding model approximation. The thienyl ring is disordered over two positions in a 0.684 (2): 0.316 ratio in respect of four of the five atoms; that connected to the diazoxole ring is ordered. The anisotropic displacement parameters of the primed atoms were set to those of the unprimed ones, and were restrained to be nearly isotropic. Pairs of 1,2-related bond distances were restrained to within 0.01 Å of each other. The thienyl rings were restrained to lie supplementary materials sup-2 Acta Cryst. (2013) . E69, o684 within 0.01 Å of a plane.
Computing details
Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: CrysAlis PRO (Agilent, 2011); data reduction: CrysAlis PRO (Agilent, 2011); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010).
Figure 1
The molecular structure of (I) showing displacement ellipsoids at the 35% probability level. Only the major component of the disordered 2-thienyl ring is shown for reasons of clarity. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Occ. (<1) S1 0.51012 (6) (7) 0.0700 (7) −0.0048 (4) 0.0171 (5) −0.0069 (5) S1′ 0.0542 (5) 0.0638 (7) 0.0700 (7) −0.0048 (4) 0.0171 (5) −0.0069 (5) S2 0.0815 (4) 0.0786 (4) 0.0626 (4) 0.0100 (3) 0.0265 (3) 0.0018 (3) O1 0.0542 (8) 0.0540 (7) 0.0521 (8) −0.0023 (6) 0.0082 (6) 0.0000 (6) N1 0.0470 (9) 0.0554 (9) 0.0546 (10) −0.0002 (7) 0.0086 (7) 0.0011 (7) N2 0.0456 (9) 0.0535 (8) 0.0541 (9) 0.0008 (7) 0.0089 (7) 0.0064 (7) N3 0.0471 (9) 0.0608 (9) 0.0604 (10 (12) −0.0020 (9) 0.0098 (10) −0.0077 (9) Geometric parameters (Å, º) S1-C4 1.708 (2) C3′-C4 1.371 (9) S1-C1 1.738 (3) C3′-H3′ 0.9300 S1′-C4 1.666 (3) C4-C5 1.441 (3) S1′-C1′ 1.748 (9) C7-H7A 0.9700 S2-C6 1.636 (2) C7-H7B 0.9700 O1-C5 1.367 (2) C8-C9 1.505 (3) Symmetry codes: (i) −x+1/2, −y+3/2, −z+1; (ii) x+1/2, y+1/2, z; (iii) x+1/2, −y−1/2, z−1/2.
